Among several other cases of taxonomic indefinition within the cyclopoid copepod genus Mesocyclops, we selected and examined in detail two neotropical species with overlapping distributional ranges: M. meridianus (Kiefer, 1926) and M. brasilianus Kiefer, 1933 . The latter has long been considered as a synonym of M. meridianus by some authors, while other specialists recognize both forms as valid. The available descriptions were not detailed enough to determine the taxonomic status of the two. Upgraded descriptive standards, including SEM analysis, were used in order to provide morphological data for both species, emphasizing microcharacters. After examination and comparison of both male and female specimens collected in several neotropical areas (Mexico, Peru, Brazil, Venezuela), we confirmed that M. brasilianus and M. meridianus are in fact valid, separate taxa. This statement was based on previously undetected differences in the ornamentation of the antennules, antennal basis, maxillulae, maxillae, and swimming legs 3 and 4, among other structures. A detailed complementary description and depiction of both species is provided herein. Males of both species are described in full for the first time. This kind of analysis is expected to mark new standards and to become a major tool in re-defining the species limits of the neotropical Mesocyclops.
Formalin, and then transferred to 70% ethanol. Specimens (M. brasilianus) were dissected and mounted in glycerine for taxonomic analysis. The appendages were illustrated with the aid of a camera lucida. Some specimens were prepared for SEM (Scanning Electron Microscopy) to allow observation of microcharacters. Specimens were deposited in the Collection of Zooplankton of El Colegio de la Frontera Sur, Chetumal, Mexico (ECOCH-Z). We examined also specimens of both species deposited in collections of the National Museum of Natural History, Smithsonian Institution (USNM), Washington, D.C., and the Muséum National d'Histoire Naturelle (MNHN), Paris. Several specimens of M. meridianus from Brazil were given to us by William Marcos da Silva and are also deposited in ECOCH-Z. Additionally, we compared the morphology of our specimens with the drawings and morphological comments made by Maria Holynska from the observation of type material of M. meridianus and M. brasilianus deposited in the Staatliches Museum für Naturkunde Karlsruhe (unpublished data; Holynska et al., in press ).
SYSTEMATICS
Family Cyclopidae Subfamily Cyclopinae Mesocyclops meridianus (Kiefer, 1926) Figs. 1-8, 15, 16 Cyclops meridianus Kiefer, 1926: 23, 24, figs. 8-10 . Mesocyclops meridianus Kiefer, 1929: 22, figs. 19-20 . Mesocyclops meridianus Dussart, 1984b: 258, fig. 3 . Mesocyclops meridianus Dussart and Frutos, 1985: 313, figs. 56-69 . Mesocyclops meridianus Dussart, 1987: 152, figs. 27-35 . Mesocyclops meridianus Reid and Pinto-Coelho, 1994: 361. non Mesocyclops meridianus Lowndes, 1934: 107-111, figs. 7, 8 . ? Mesocyclops meridianus Ringuelet, 1958: 104. ? Mesocyclops meridianus Dussart, 1983: 325, fig. 3 . non Mesocyclops meridianus Dussart, 1984a: 60, fig. 26. Material Examined.-One dissected adult #, Caño Yarina, Río Pacaya près Río Ucayali, Requena, Perú. July 24, 1982. Coll. J. Y. Cousteau. Collection B. Dussart, Det. B. Dussart. (MNHN Cp 837) . One undissected adult $, one undissected adult #, ethanolpreserved (ECOCH-Z-01193), Balbina Reservoir (018539S, 598299W), Amazonas, Brazil. February, 1988, C. E. F. da Rocha. Det. C. E. F. da Rocha (material exchanged from USNM, 285525). One dissected adult $ on two slides: ECOCH-Z-01203 (AI-Mxp) and ECOCH-Z-01202 (PI-PIV, Abd), plus one dissected adult # on two slides: ECOCH-Z-01201 (AI-Mxp), and ECOCH-Z-01200 (PI-PIV, Abd), Balbina Reservoir (018539S, 598299W), Amazonas, Brazil. February, 1988 , Coll. C. E. F. da Rocha. Det. C. E. F. da Rocha (material exchanged from USNM 285525). One dissected adult $, in glycerine on semipermanent slides (ECOCH-Z-01204, PI-Abd, and ECOCH-Z-01205, AIMxp), one dissected adult $, in glycerine on semipermanent slides (ECOCH-Z-01276, AIMxp and ECOCH-Z-01277 PI-Abd), eight undissected adult $$ ethanol-preserved (ECOCH-Z-01194), and four adult $$, three undissected and one dissected (for SEM) from Barra Bonita Reservoir, São Paulo, Brazil. 1998. Coll. W. M. da Silva, undetermined date.
Female.-Total body length ¼ 1.07 6 0.08 mm (n ¼ 9, females from Barra Bonita and Balbina Reservoirs) from anterior end of cephalothorax to distal margin of furcal rami. Cephalothorax expanded, mainly first and second somites; cephalothorax length ¼ 0.64 6 0.06 mm (n ¼ 9) representing 58-62 percent of total body length. Abdomen relatively elongated (length ¼ 0.42 6 0.04 mm; n ¼ 9) (Fig. 16A ). Body with hair-like setae on dorsal or lateral surfaces from third to fifth pediger and abdominal somites. Antennules reaching third somite.
Antennule: 17-segmented; armament per segment as follows (s ¼ seta, ae ¼ aesthetasc): 8s, 4s, 2s, 6s, 3s, 1s þ 1ae, 2s, 1s, 1s, 0, 1s, 1s þ 1ae, 0, 1s, 2s, 2s, 7s þ 1ae. Row of spines on first segment, inner surface. Length ratio of two distalmost segments 16/17 ¼ 1.05-1.06 (Fig.  1A) . Hyaline membrane on segment 16 and 17 serrate, the latter with two distal notches, membrane separated at insertion level of the lateral seta (Fig. 1B) . Ratio of length of seta/ aesthetasc on segment 12 ¼ 3.5.
Antenna: coxa naked; basis (2 setae þ exopod), and 3-segmented endopod (1, 7, and 7 setae on segments 1-3, respectively) (Fig. 1C) . Frontal surface of basis with longitudinal group (a') of 10-12 strong spines, a proximal group (a) of 5-7 long acute spines; one group of 6-9 large spines next to insertion of exopod seta; one group of transverse (b') acute spines and one row of tiny spines on posterolateral corner of basis (group v') ( Fig. 1D) . The female from Balbina Reservoir (ECOCH-Z-1203) with additional transverse row of tiny spines, opposite to longitudinal group (arrow, Fig. 1E ). Basis caudal surface pattern: longitudinal row (e) with 11 strong, large spines; one group v (near the longitudinal, but more basal) with acute, long spines; a basal outer row, with tiny spines; one transverse row of 3 or 4 large spines next to group v (labeled ''trans'' in Fig. 1F ; row present also in type female from San Bernardino, Paraguay), and transverse rows of tiny spines Fig. 1 . Mesocyclops meridianus, female from Barra Bonita Reservoir, Brazil (ECOCH-Z-01205). A, antennule, inner view; B, antennule, segments 16-17; C, antenna, caudal view; D, antenna, basis in frontal view; E, antenna, basis frontal view; F, female from Balbina Reservoir, Brazil (ECOCH-Z-01203, USNM 285525), antenna, basis, caudal view; G, female from Barra Bonita (ECOCH-Z-01205), mandible; H, female from Balbina (ECOCH-Z-01203, USNM 285525), mandible, detail of ornamentation next to palp; I, female from Barra Bonita (ECOCH-Z-01205), maxillule, caudal view. Scale bars ¼ 50 lm. 597 on basal part of inner margin (Fig. 1F) . First endopodal segment with dense group of spines, second segment with spines, these spines longer distally; third endopodal segment serrated on proximal third, with 2 distal groups of spines. Longest seta on terminal endopodal segment with spinules along its margin (Fig. 1C) .
Labrum: distal margin with 10 teeth. Ventral surface with long hair-like setae, medial setae longer than lateral setae. Plate with 2 pointed teeth in area where 2 groups of longer hair-like setae medially conjoined (Fig. 16C) .
Mandible: gnathobase with 12 strongly chitinized teeth þ 5 small, slender spines. Innermost margin with 1 spinulose seta, and 1 spinulose tooth. Palp with 2 long and 1 short setae. Two groups of spines next to palp (Fig. 1G, H) .
Maxillule: praecoxal arthrite with 3 chitinized claws and 1 spiniform seta on frontal surface. This seta with 2 spines near base. Inner margin with 1 biserially plumose seta plus 4 spiniform setae. Praecoxal surface bearing 2 rows of acute spines: distal row longer and wider than proximal row (Figs. 1I; 16E). Palp lacking surface ornamentation, with endopod (2 long armed setae, plus 1 pinnate spiniform seta), distinct exopod (2 long smooth setae, plus 1 long, armed setae); and basoendopod with 1 smooth, outer seta ( Fig. 2A) .
Maxilla: praecoxa and coxa fused, forming syncoxa; endite on praecoxa with 2 armed seta. Coxa with 1 long seta, distal coxal endite with apical seta furnished with spinules plus 1 short subdistal, armed seta. Praecoxa with long, strong setae on caudal surface; all observed females with long, hair-like setae on coxal caudal surface (Figs. 2B, C). Basis with 1 long seta with spines on proximal and distal margins. Claw-like basal endite bearing long, acute teeth on proximal margin and 1 slender, naked seta on frontal surface. Endopod 1-segmented, with 2 short distal setae, 2 long, armed, medial setae, and 1 smooth proximal seta (Fig. 2B) .
Maxilliped: syncoxa with transverse row of tiny spines on caudal view (Fig. 2D) , and with 3 setae bearing spiniform setules (Fig. 2E ). Basis with 2 setae, longer seta 1.2 times length of shorter, both bearing spinules; with long, acute setae on frontal surface. Three rows of small, acute spines, each row arranged in semicircular pattern. Endopod 2-segmented, first segment with 2 basal spines plus 1 long, armed seta. Second endopod with 3 setae diminishing in size distally, longest seta with spinules distally (Fig. 2E ).
Leg 1: intercoxal sclerite naked on frontal and caudal surfaces, distal margin with 2 rounded, chitinized projections. Lateral margins of 3 endopodal and exopodal segments hairy, except distalmost margin of Enp 3, which is rugose (Fig. 2F) . Coxa with group of long, acute spines near lateral margin; group of short, stout spines on proximal-lateral corner, and single long feathered seta on inner margin (seta 2.4 times length of Enp 1). Basis as described by Holynska (unpublished data) for type female: acute spines on lateral margin; inner margin hairy, with row of acute setae (arrow in Fig.  2G ). One spine-like, armed seta (with long setules proximally and tiny spines distally), 1.1-1.5 times longer than Enp 1 (Fig. 2G ). Leg 2: intercoxal sclerite naked on frontal and caudal sides, distal margin with 2 rounded, low, chitinized projections. All endopodal segments with setae on lateral margin, except smooth distal margin of Enp 3. First exopodal segment with 2 rows of short spines on lateral margin, row of short spines on distal margin (caudal view), and row of long spines (frontal view). Third segment with setae and spines on lateral margins, few scales on caudal surface (Fig. 3A) . Coxa of all observed females with group of acute, long spines near lateral margin; group of short, stout spines on proximal-lateral corner, single row of short spines on proximal margin (absent in female from Balbina Reservoir ECOCH-Z-01202). One long feathered seta on inner margin (2.2 times length of Enp 1). Basis with long (arrow, Fig. 3B ) or short (arrow, Fig.  3C ) hair-like setae near lateral margin, inner surface with hair-like setae, plus group of long setae near inner margin (Fig. 3B, C) .
Leg 3: similar to leg 2, except for presence of row of strong spines along distal margin of coxa (Fig. 3D , E) (absent in female from Balbina Reservoir).
Leg 4: coxa with 1 large, feathered seta on inner margin (1.5 times length of Enp 1). Frontal and caudal surfaces of intercoxal sclerite naked, distal margin straight. All endopodal and exopodal segments with hair-like setae on lateral and caudal surfaces (Fig. 4A) . Caudal surface of coxa with 4 groups of spines: 2 near lateral margin, with long, acute spines, one along distal margin with short, strong spines; and one along proximal margin, almost reaching inner margin of coxa [in all observed females (Figs. 4B, C), except one female from Barra Bonita, with this group reduced (Fig. 4D) ]. Basis with dense group of setae toward lateral margin, set around base of long, lateral seta. Fig. 2 . Mesocyclops meridianus, female from Barra Bonita (ECOCH-Z-01205). A, maxillule, palp; B, maxilla, caudal view; C, female from Barra Bonita (ECOCH-Z-01276), maxilla, syncoxa; D, female from Barra Bonita (ECOCH-Z-01205), maxilliped, caudal view; E, maxilliped, frontal view; F, female from Barra Bonita (ECOCH-Z-01204), first leg, caudal view (endopod separated); G, first leg, coxa and basis, caudal view. Scale bars ¼ 50 lm. Inner basis with long setae, plus 2 rows of long, strong, acute setae: 1 row along proximal margin (arrow in Fig. 4B-D) . Length ratio lateral spine/medial spine of Enp 3 ¼ 0.9-1.1. Medial spine bearing longer and more slender spinules than lateral spine (Fig. 4E) . Length/ width ratio Enp 3 ¼ 2.1-2.6. Insertion point of seta on outer margin of Enp 3 ¼ 47-52% of length of Enp.
Leg 5: medial spine on distal segment of fifth leg with spines along margins, starting after proximal third. Length ratio of medial spine/ apical seta of distal segment ¼ 0.85-1.03. Length ratio of medial spine distal segment/seta of proximal segment ¼ 1.8 (Fig. 4F) .
Leg 6: long medial seta, plus 2 short spines; group of 6 pores posterior to sixth leg plate (Fig. 4G ).
Pediger 5: rows of acute spines on ventral and lateral surfaces (Fig. 5A, B) . Dorsal surface hairy (Fig. 17B) .
Abdomen: hyaline fringe of each abdominal somite crenulated (Fig. 5D ). Anal somite with 3 rows of spines and groups of scales on ventral surface, with intermittent rows of spines on ventral, posterior margin (Fig. 5E ). Anal plate smooth (Fig. 5F ). Length/width ratio of genital double-somite ¼ 1.09-1.12. Seminal receptacle as in type female: anterior margin convex, lateral arms and channels of posterior margin narrow along all their lengths. Copulatory pore round, connected directly to channels of posterior margin; channel associated with copulatory pore, directed toward posterior region (Fig. 5C ). Bursa elongated, sac-like (Fig. 5A, B) . Abdomen with hair-like setae on entire ventral and dorsal surfaces, except anal somite (Fig. 17B ). Anterior hair ornament identical to that observed in type female.
Furcal rami: length/width ratio ¼ 2.86-3.7 mm (3.6 mm in type female). Inner furcal rami naked ( Fig. 5E ) (except by two females from Barra Bonita Reservoir with inner furcal margin hairy). Most ventral surface with scales. No teeth at bases of lateral and lateralmost terminal caudal setae (Fig. 5E ).
Male.-Body elongated, dorsal surface smooth.
Antennule: 16-segmented; armament per segment as follows: 8s þ 3ae, 4s, 2s, 2s þ 1ae, 1s, 2s, 1s, 1s, 1s þ 1ae, 1s, 2s, 2s, 1s, 1s þ 1ae , 1s, 10s. First geniculation between segments 9 and 10 ( Fig. 6A ), second geniculation between segments 14 and 15 (Fig. 6B ). First segment with proximal row of spines. Segment 15 with 4 rows of spines and group of papillae on inner surface; segment 16 with row of spinules near longer basal seta (Fig. 6C) .
Antenna: coxa naked; basis (2 setae þ exopod), and 3-segmented endopod (1, 5, and 7 setae on segments 1-3, respectively); basis frontal surface with four groups of spines: longitudinal (a') with 5-8 spines, proximal (a) with long, acute spines, transverse (b'), and 1 group near exopod insertion (Fig. 6D ). Spinule pattern on caudal surface of basis: longitudinal row (e) with large spines, group v (near longitudinal, but more basal) with 6-8 spines, and few spines on inner margin (Fig. 6E ). First endopodal segment with dense group of spines, second endopodal segment with spines, longer distally; third endopodal segment serrated on proximal third, plus 2 distal groups of spines. Longest seta on terminal endopodal segment with spinules along its margin (Fig. 6D) .
Mandible: gnathobase with 9 strongly chitinized teeth. Innermost margin with 1 spinulose seta. Palp with 2 long and 1 short setae. Two rows of spines, next to palp (Fig. 6F , G).
Maxillule: praecoxal arthrite with 3 chitinized claws, and 1 spiniform seta on frontal surface; this seta with 2 spines near base. Inner margin with 1 large hairy seta, plus 4 spiniform setae. One row of spines on praecoxal surface (Fig.  6H ). Palp lacking surface ornamentation, with endopod (2 long smooth setae þ 1 pinnate spiniform seta), separate exopod (3 long smooth setae), and basoendopod with 1 smooth, outer seta ( Fig. 6I) .
Maxilla: praecoxa and coxa fused, forming syncoxa; endite on praecoxa with 2 feathered setae. One long seta on coxa. Distal coxal endite with single apical seta, and 1 short subdistal seta, both with spinules. Basis with 1 long seta with spines on both margins, and 1 short seta on caudal surface. Claw-like basal endite with 18 acute teeth on proximal margin. Endopod 1-segmented, with 3 short and 2 long setae (long setae with 1 or 2 spinules on proximal margin) (Fig. 7A ). Praecoxa with setae on caudal surface. Caudal surface of coxa naked (observation in light microscopy) (Fig. 7B) .
Maxilliped: syncoxa with 3 spinulated setae. Basis with 2 long spinulated setae and short, acute setae on frontal surface (Fig. 7C ). Twosegmented endopod, first endopodal segment with spinulated seta, second with 3 setae decreasing in length distally, longest seta armed. Three rows of spines on caudal surface, 2 distalmost rows curved (Fig. 7D) . Leg 1: 2 rounded projections on distal margin of intercoxal sclerite. Setae on lateral margins of exopodal and endopodal segments (Fig. 7E) . Coxa with row of long, acute medial-lateral spines and group of tiny spines on proximal lateral corner. Inner margin of basis hairy, with single spiniform seta, this seta with long setae proximally, and short spines distally (Fig. 7F) .
Leg 2: 2 rounded projections on distal margin of intercoxal sclerite. Coxa with row of acute spines on proximal margin, frontal surface. Caudally, row of long, acute spines on mediallateral region and group of long, acute spines on proximal-lateral corner. Inner margin of basis hairy. All endopodal segments with setae on lateral margins. First exopodal segment with row of spines along lateral margin, second exopodal segment with hair-like setae, third segment without ornamentation on proximal margin, distal margin rugose (Fig. 7G ).
Leg 3: 2 rounded projections on distal margin of intercoxal sclerite. Endopodal segments, lateral margins naked. First exopodal segment with 1 row of spines on lateral margin, second exopodal segment with hair-like setae, third segment with setae on proximal margin, and spines distally (Fig. 8A) . Coxa with 3 groups of spines on caudal surface: on proximal-lateral corner, on proximal margin, and on mediallateral region. Basis with hair-like setae on inner surface and group of long setae next to them, caudal view (Fig. 8B ).
Leg 4: intercoxal sclerite with distal margin smooth. Only second exopodal segment and first endopodal segment with lateral hair-like setae (Fig. 8C) . Coxal caudal surface with 5 groups of spines: on distal margin, on proximal margin, 2 lateral medial, and proximal-lateral corner (Fig. 8D ). Frontal surface with 2 rows of small spines on distal margin, lateral margin smooth, 1 large seta on inner margin. Basis with hair-like setae on inner margin, and row of large, acute setae next to them (arrow, Fig. 8D ). Length ratio of lateral spine/medial spine of Enp 3 ¼ 0.96-1.0. Medial spine bearing longer and more slender spinules than lateral spine (Fig.  8C) . Length/width ratio of Enp 3 ¼ 2.0-2.2. Insertion of seta on outer margin of Enp 3 ¼ 55-56 percent of length of Enp.
Leg 5: medial spine on distal segment of fifth leg with 2 rows of spines along its length. Length ratio of medial spine/apical seta of distal segment ¼ 0.75-0.88. Length ratio of medial spine on distal segment/seta on proximal segment ¼ 1.04-1.33 (Fig. 8E ).
Leg 6: 3 setae increasing in length dorsally, dorsalmost seta 4 times longer than ventralmost (spine-like) seta, and 2.3 times longer than medial seta (Fig. 8F, G) .
Pediger 5: No spines or hairs on lateral margin, ventral view (Fig. 8E, F) .
Abdomen: row of 6-13 delicate spines on posterior margin of leg 6 plate, running from inner toward outer margin (Fig. 8E, F) . Length/ width ratio of genital somite ¼ 0.9-1.3. Dorsal and ventral surfaces of anal somite naked, row of large spines along posterior margin, interrupted in dorsal view (Fig. 8H, I ).
Furca: length/width ratio ¼ 2.3-2.6. Spines present near base of lateral seta and surrounding lateralmost terminal caudal seta (Fig. 8I) . Kiefer, 1933 Figs. 9-17
Mesocyclops brasilianus
Mesocyclops (s. str.) brasilianus Kiefer, 1933: 40-42, figs. 8-12 . Mesocyclops brasilianus Kiefer, 1956: 249, 250 Female.-Total body length ¼ 1.07 6 0.04 mm (n ¼ 9, females from systems of Tabasco, Mexico) from anterior end of cephalothorax to posterior margin of furcal rami. Cephalothorax moderately expanded, mainly at first and second somites, cephalothorax length ¼ 0.65 6 0.04 mm (n ¼ 9) representing 58 percent of total body length. Abdomen relatively elongated (length ¼ 0.41 6 0.01 mm; n ¼ 9) (Fig. 16B) . Body with hair-like setae dorso-laterally from third thoracic somite to abdomen. Genital double-somite relatively wide in proximal half. Antennule: 17-segmented; armament per segment as follows (s ¼ seta, ae ¼ aesthetasc): 8s, 4s, 2s, 6s, 3s, 1s þ 1ae, 2s, 1s, 1s, 0, 1s, 1s þ 1ae, 0, 1s, 2s, 3s, 7s þ 1ae. No spines or pits on surfaces of antennular segments (Fig. 9A) . Length ratio of two distalmost segments ¼ 1.13. Hyaline membrane on segment 17 serrate distally from medial seta, with 2 deep notches, smooth proximally from medial seta. Membrane separated at insertion level of medial seta. Hyaline membrane on segment 16 serrate (Fig.  9B) . Length ratio of seta/aesthetasc on segment 12 ¼ 2.62.
Antenna: coxa naked; basis (2 setae þ exopod), and 3-segmented endopod (1, 7, and 7 setae on segments 1-3, respectively). Longest seta on terminal endopodal segment with spinules along its margin (Fig. 9C) . Frontal surface of basis with longitudinal group (a') of 13-14 short spines; a proximal group (a) of 4-5 long spines; 1 group of 5-6 spines next to insertion of exopod seta; one group of transverse (b') acute spines and 1 row of tiny spines (arranged in 2 subgroups) on posterolateral corner of basis (group v') ( Fig. 9D) . Basis caudal surface pattern: longitudinal row (e) with 10-14 spines, one group v (near longitudinal, but more basal) with acute, long spines, few tiny spines on basal part of outer margin; and 1 group of tiny spines on basal part of inner margin (Fig. 9E) . First endopodal segment with dense group of spines, second endopodal segment with distally longer spines; third endopodal segment serrate on proximal third, plus 2 distal groups of spines (Fig. 9F) .
Labrum: distal margin with 9 teeth. Ventral surface with long hair-like setae, central setae longer than lateral setae. Two plates with 10 and 4 (medial and proximal, respectively) acute teeth in area where 2 groups of longer hair-like setae medially conjoined (Fig. 16D) .
Mandible: gnathobase with 8 strongly chitinized teeth þ 4 small thin spines. Innermost margin with 1 spinulose seta. Palp with 2 long and 1 short setae. Two rows of short spines next to palp (Fig. 9G) .
Maxillule: praecoxal arthrite with 3 chitinized claws and 1 spiniform seta on frontal side. This seta with 2 spines near base. Inner margin with 1 biserially plumose seta, and 4 spiniform setae. Praecoxal surface bearing long spines (subequal in length) (Figs. 9H, 16F ). Palp lacking surface ornamentation, with endopod (2 long setae, proximal seta with spines along margin, distal seta smooth plus 1 pinnate spiniform seta), distinct exopod (3 long setae with spines along margin, arrangement differing on each seta: proximal seta with 2 pairs of long spinules followed by row of spinules on both sides, middle seta with row of very short spinules, and distal seta with scattered short spines along both sides); and basoendopod with 1 smooth, lateral seta (Fig. 9H) . Maxilla: praecoxa and coxa fused, forming syncoxa; endite on praecoxa with 2 setae. Group of long setae on caudal surface of praecoxa. Coxa with 1 long seta, group of short, scattered spines on coxa, caudal surface. Distal coxal endite with single apical spinulated seta plus shorter subdistal seta with 4 spinules along inner margin. Basis with 1 long seta with spines on proximal margin. Claw-like basal endite bearing long teeth along medial inner margin: distalmost teeth stronger than proximal teeth. Endopod 1-segmented, with 2 short distal setae, 2 medial setae, and 1 long seta (with spinules on proximal margin) (Fig. 10A) .
Maxilliped: syncoxa with 2 setae bearing spiniform setules on caudal surface, additional naked spiniform seta on frontal surface. Basis with 2 setae, longer seta 2.7 times length of shorter, both slightly spinulated; with 9 long setae on frontal surface, arranged in circular pattern. Three groups of spines on caudal surface, distalmost group arranged in semicircular pattern. Endopod 2-segmented, first segment with 1 large, armed seta and 2 basal spines. Second endopod with 3 setae increasing in size proximally, only longest seta with spinules (Fig. 10B) .
Leg 1: intercoxal sclerite with distal margin smooth; lateral margins of 3 endopodal and exopodal segments with setae, except distal part of margin of Enp 3, which is naked. Distal margins of first 2 endopodal segments with thin spines on caudal surface. Coxa with row of long, acute spines near lateral margin, 1 group of short, strong spines on proximal-lateral corner, and 1 long feathered seta on inner margin (1.6 times length of Enp 1) (Fig. 10C) . Basis with spines on lateral margin; inner margin with microtrichiae, and 1 spiniform seta 1.4 times longer than Enp 1 (Fig. 10D, E) .
Slide condition prevented observation of acute setae near inner basis margin, in female from Mantecal, Venezuela, which are present in all Mexican females (arrow, Fig. 10D ). Spiniform seta with spiniform setules on proximal third, and short spines distally, along both margins (Fig. 10D, E) .
Leg 2: intercoxal sclerite with distal margin smooth. Coxa and basis as described for Leg 1 (Fig. 10F) , plus additional row of tiny spines near proximal coxal margin in caudal view (Fig.  10G) . Coxa (frontal view) with setae on medial surface of lateral margin, row of very small spines near proximal-lateral corner, and 1 long feathered seta on inner margin (2.27 times length of Enp 1). All endopodal segments with hair-like setae on lateral margins, except distal margin of Enp 3 with spines. First exopodal segment with 1 row of spines along lateral margin, second segment with setae, third segment with spines on proximal and distal parts of lateral margins (Fig. 10F) .
Leg 3: intercoxal sclerite with distal margin smooth; all endopodal segments naked on lateral margins; ornamentation on exopodal segments as described for Leg 2 (Fig. 11A ). Coxa and basis ornamentation similar to second leg: coxa with 1 long, inner, feathered seta (1.8 times length of Enp 1), group of short spines on proximal-lateral corner, row of spines along proximal margin, and group of long, acute spines near lateral margin (Fig. 11B) . One female from Matillas Lagoon, Mexico, with tiny spines along distal margin (arrow in Fig. 11C ). Basis as described for Leg 2.
Leg 4: intercoxal sclerite with distal margin smooth; all endopodal and exopodal segments hairy on caudal surfaces, in addition to lateral hair-like setae, except distal margin of Exp 3, with single row of very short spines (Fig. 11D) . Coxal and basis ornamentation as in type female from Manaus, Brazil: coxal surface with 4 groups of spines on caudal surface, plus 1 large, feathered seta on inner margin (1.5 times length of Enp 1). Basis with hair-like setae on lateral margin, group of stout, short spines on inner margin, plus row of long, acute setae next to them (arrow in Fig. 11D ). One female from Leona Vicario Lagoon, Mexico, with row of short spines along proximal-inner margin of basis (arrow in Fig. 11E ). Length ratio lateral spine/ medial spine of the Enp 3¼0.8-0.9. Medial spine bearing longer and slender spinules than lateral spine (Fig. 11D) . Length/width ratio Enp 3¼2.0-2.8. Insertion point of seta on outer margin of Enp 3 ¼ 41 percent of length of Enp.
Leg 5: medial spine on distal segment of fifth leg with group of continuous spines on both sides along distal 2/3. Length ratio of medial spine/apical seta of distal segment ¼ 1.05. Length ratio of medial spine distal segment/seta of proximal segment ¼ 2.4 (Fig. 11F) .
Leg 6: long medial seta, and 2 short spines; 5 pores posterior to sixth leg plate (Fig. 17A) .
Pediger 5: a group of spines and hair-like setae on lateral margin (Fig. 12A, B) . Hairy dorsally (Fig. 17C) .
Abdomen: Abdomen with hair-like setae on entire ventral and dorsal surface, except anal somite (Fig. 17C) ; hyaline frill of each abdominal somite crenate (Fig. 12A) . Length/width ratio of genital double-somite ¼ 1.10-1.12. Anterior margin of seminal receptacle concave. Lateral arms tapering laterally. Posterior margin very narrow, connected to widest part of lateral arms. Copulatory pore round, connection between both channels of posterior margins Vshaped. Bursa elongated, sac-like (Fig. 12B) . Anal somite with group of 9-12 spines along posterior margin, ventral view; dorsally smooth. Ventral surface with row of tiny spines (Fig.  12C) , dorsal surface smooth.
Furca: length/width ratio ¼ 2.3-3.5. Inner furcal rami hairy (Fig. 12C) , except in dissected female from Mantecal, Venezuela, with inner furcal margin naked (Fig. 12D) . No teeth at bases of lateral and lateralmost terminal caudal setae, but with scales on surface near lateral seta (Fig. 12C, D) .
Male.-Body elongated, dorsal surface smooth. Total body length ¼ 0.73 6 0.02 mm (n ¼ 3) from anterior end of cephalothorax to furcal rami. Cephalothorax moderately expanded, mainly at first and second somites, cephalothorax length ¼ 0.42 6 0.01 mm representing 56 percent of total body length. Abdomen relatively elongated (length ¼ 0.32 6 0.05 mm) (Fig. 13A) .
Antennule: 16-segmented; armament per segment as follows: 8s þ3ae, 4s, 2s, 2s þ 1ae, 1s, 2s, 1s, 1s, 1s þ 1ae, 1s, 2s, 2s, 1s, 1ae, 1s, 9s. First geniculation between segments 9 and 10, second one between segments 14 and 15. First segment with proximal row of 10 spines. Segment 15 with 5 rows of spines and 1 group of spines on inner surface (Fig. 13B) .
Antenna: coxa naked; basis (2 setae þ exopod), and 3-segmented endopod (1, 7, and 7 smooth setae on segments 1-3, respectively) (Fig. 13C) . Basis frontal surface with same groups of spines present in female, except group v' (Fig. 13D) . Caudal surface of basis with longitudinal row (e), group v (near longitudinal row, but more basal), and group of spines on basal inner margin as in female (Fig. 13E) . Ornamentation on margins of 3 endopodal segments as described for female (Fig. 13C) .
Labrum: similar to female (see Fig. 16D ). Mandible: as in female, gnathobase with 6 strongly chitinized teeth þ 4 small thin spines. Innermost margin with 1 spinulose seta. Palp with 2 long and 1 short setae, group of very small spines next to palp (Fig. 13F) .
Maxillule: praecoxal arthrite with 3 chitinized claws and 1 unarmed spiniform seta. Inner margin with 1 biserially plumose seta and 4 spiniform setae (all as described for female). Similar to female, row of spines on praecoxal surface. Palp lacking surface ornamentation, with endopod (2 long smooth setae þ one pinnate spiniform seta), separated exopod (3 long setae, differing from female, only proximalmost seta with spinules), and basoendopod with 1 smooth outer seta (Fig. 13G) .
Maxilla: praecoxa and coxa fused forming syncoxa; endite on praecoxa with 2 feathered setae. One long seta on coxa, distal coxal endite similar to female, with apical seta furnished with spinules, and 1 smooth, short subdistal seta. Basis with 1 long seta with spinules on both margins, and 1 short seta on caudal surface. Claw-like basal endite with long, thin teeth on proximal margin. Endopod 1-segmented, with 3 short and 2 long setae (with 1 or 2 spinules on proximal part) (Fig. 13H) . Group of long, acute setae on praecoxa, caudal surface. Caudal surface of coxa with tiny spines, difficult to see in light microscopy (Fig. 13I) .
Maxilliped: syncoxa as in female. Basis with 2 long setae, one smooth and one bearing spinules. Four long spines on frontal surface. Three groups of spines on caudal surface, 2 distalmost groups with curved pattern. Endopod as in female (Fig. 14A) .
Leg 1: intercoxal sclerite with distal margin smooth (Fig. 14B) . Coxal ornamentation as in female. Basis as described for female, except row of long, acute setules near to inner margin, absent in males (Fig. 14C, D) .
Leg 2: intercoxal sclerite with distal margin smooth (Fig. 14E) . Coxa with 3 groups of spines. Inner margin of basis hairy. All endopodal segments with hair-like setae on lateral margin, first exopodal segment with lateral row of spines, proximally, this row slightly curved. Second exopodal segment with hair-like setae, third segment with hair-like setae on proximal margin, and spines on distal margin (Fig. 14F) .
Leg 3: coxa with 3 groups of spines: on proximal margin, on proximal lateral corner, and near lateral margin (Fig. 14G) . Basis of Mexican specimens with some tiny spines next to inner margin (arrow, Fig. 14G ), which are not present in male from Lake Valencia, Venezuela (Fig. 15A ). Intercoxal sclerite with distal margin smooth. Only first endopodal segment with hairlike setae on lateral margin, first exopodal segment with lateral row of short spines, row curved proximally, no hair-like setae or spines on second exopodal segment. Third segment with spines on proximal and distal margins (Fig. 15A ).
Leg 4: intercoxal sclerite with distal margin smooth (Fig. 15B ). First and third endopodal segments, and second and third exopodal segments with lateral hair-like setae, except distal margin of third exopodal segment with row of small protuberances; first exopodal segment with row of spines along lateral margin (Fig.  15C ). Coxal surface with 5 groups of spines: along distal margin, near lateral-distal corner, lateral medial, lateral-proximal corner, and inner-proximal margin. One large, feathered seta on inner margin. Basis with hair-like setae on inner margin, and spines near them (arrow, Fig. 15C, D) . Length ratio of lateral spine/ medial spine of Enp 3 ¼ 1.01. Medial spine bearing longer and more slender spinules than lateral spine. Length/width ratio of Enp 3 ¼ 2.4. Insertion point of seta on outer margin of Enp 3 ¼ 43 percent of length of Enp.
Leg 5: medial spine on distal segment of fifth leg similar to female (Fig. 15E ). Length ratio of medial spine/apical seta of distal segment ¼ 0.6. Length ratio of medial spine on distal segment/ seta on proximal segment ¼ 1.05.
Leg 6: with 3 setae increasing dorsally in length. Dorsalmost seta 3.4 times longer than ventralmost (spine-like) seta and 2.6 times longer than medial seta (Fig. 15F ).
Pediger 5: no spines or hairs on ventrolateral margins (Fig. 15E) .
Abdomen: 1 row of 14-19 strong spines on the leg 6 plate (Fig. 15E) . Length/width ratio of genital somite ¼ 0.8. Posterior margin of anal somite with continuous row of spines dorsal and ventrally; anal plate smooth (Fig. 15G, H) .
Furca: length/width ratio ¼ 2.50-2.58. Spines on insertion of lateral and lateralmost terminal caudal setae (Fig. 15H) .
DISCUSSION
The lack of detailed taxonomic descriptions has produced confusion when trying to separate closely related species of freshwater copepods; hence, many faunistic records can become dubious or invalid. This is a problem that has been present in the taxonomic scenario of the American Mesocyclops for decades. In this survey, we considered that some records of M. meridianus are dubious (?) or not valid (non) (see synonymy) because of several reasons. Dussart's (1983) depictions of specimens from French Guiana show important differences when compared to the material we examined herein, as follows: 1) the hyaline membrane of the 17th antennular segment has three notches, instead of two; 2) also, the hyaline membrane appears to be continuous, not interrupted at the point of insertion of the medial seta; 3) the length/wide ratio of the furcal rami indicates a relatively shorter rami than in the M. meridianus analyzed in this study; 4) the row of spines along the posterior margin of the anal somite is continuous, not intermittent. On the other hand, Ringuelet (1958) considered M. meridianus as a species distributed in the Argentine; however, the only differential morphological feature mentioned is the lack of projections on the fourth intercoxal sclerite; therefore, it is difficult to define the identity of these specimens by that character. Furthermore, the seminal receptacle shape, furcal rami length/wide ratio, and antennular ornamentation illustrated by Dussart (1984a) suggest that the specimens from Venezuela are assignable to M. brasilianus and not to M. meridianus as reported. Finally, Dussart and Frutos (1985) found that the specimens recorded as M. meridianus by Lowndes (1934) in Brazil and Paraguay are members of another neotropical species: M. paranaensis.
The comparative analysis of microcharacters yielded new taxonomic data by which it is now possible to evaluate the many differences between M. meridianus and M. brasilianus and to define species-specific characters. According to our results and to the prevailing criteria used to separate species of Mesocyclops, the most valuable morphological features to distinguish M. brasilianus and M. meridianus are 1) the ornamentation of the basis of the antennae (caudal view); 2) the structure of the seminal receptacle; 3) the proportion of the furcal rami; and 4) the ornamentation of the maxillae (coxal surface). The latter has been considered to be a useful character to define species groups (Holynska, 1994) , or even species (Van de Velde, 1984) . In this case, differences in spinal or setal armature patterns on the maxillae were clear (Table 1) . Another important feature is the morphology of the seminal receptacle. In fact, this was the main character used by Kiefer (1933) to separate both species, but it was questioned later by other authors (Harding, 1955; Löffler, 1963; Dussart, 1984a) . Hence, we confirm here that the main differences of the seminal receptacle are the shape of both the anterior margin and the lateral arms: concave margin and arms tapering distally in M. brasilianus versus convex margin and narrow arms in M. meridianus. On the other hand, the small spines at the base of the outer furcal seta, which was pointed by Dussart (1987) as a diagnostic feature to distinguish M. brasilianus, are absent in all the adult females observed here. We observed that females of M. brasilianus at instar C5 have these spines, which are lost in mature females. Moreover, these immature females show a well-developed seminal receptacle. Therefore, based on the transformation of this character it is suggested that the type specimen observed by Dussart, could be a preadult form of M. brasilianus.
In Table 1 , we arranged the main characters that allowed us to determine that M. brasilianus is clearly a separate, valid species, thus confirming with additional evidence Kiefer's (1933) opinion, when he described it as a separate taxon. We selected these features because we found no evidence of intra-or interpopulation variations. Among these new characters, there are some that can be easily observed in order to allow a reliable identification of these neotropical species. For example, the distal region of the antennular hyaline membrane is, in general, very similar in both species (with two notches). However, this part is crenulated or serrated proximally (proximal third) in M. meridianus, whereas the same structure is consistently smooth in M. brasilianus (see Figs. 1B vs. 9B). Other characters, such as the ornamentation pattern of the antennules, antennae, maxillae, and maxillules, and the proportions of the furcal rami have not been properly evaluated before as a tool to separate these two neotropical taxa. This set of characters should be useful in the evaluation of other neotropical Mesocyclops, together with other commonly used characters such as the ornamentation and structure of the first and fourth swimming legs.
An additional relevant feature, probably useful to separate other American species of Mesocyclops as well, is the ornamentation of the praecoxal caudal surface in the female maxillule. The relevance of this character was suggested in a previous taxonomic study that resulted in the description of M. evadomingoi Gutiérrez-Aguirre, 2002, a species discovered recently from Tabasco, Mexico (Gutiérrez-Aguirre and Suárez-Morales, 2002). In other taxonomic surveys dealing with Mesocyclops, only the structure and ornamentation of the maxillular palp was evaluated in order to separate African species (Van de Velde, 1984) . It is suggested that the examination of the maxillular coxa offers additional data to make robust comparisons among species.
On the other hand, the hyaline membrane of the antennular segment 17 is separated at the level of the insertion of the lateral seta in both M. meridianus and M. brasilianus; this feature has never been observed in the genus. Other species recorded in America, such as M. pseudomeridianus Defaye and Dussart, 1989 , and M. meridionalis Dussart and Frutos, 1986 , show a separated membrane too (Gutiérrez-Aguirre, personal observation). That membrane has been described as complete along all segments in some American species (i.e., M. evadomingoi M. pescei Petkovski, 1986, etc.) or incomplete, from lateral seta to distal point of segment 17 only (i.e., M. chaci Fiers, 1996; M. edax (S. A. Forbes, 1891) ; M. longisetus (Thiébaud, 1912) ; or M. yutsil Reid, 1996) .
Another new character usable to separate both species is the ornamentation of the distal margin of the genital somite in males, which is clearly stronger in M. brasilianus (Fig. 15E ) than in M. meridianus (Figs. 8E, F) . This is the first time that males of these species are described in full. Potentially valuable taxonomic characters present in the males of these species have not been hitherto evaluated. In fact, besides most of the distinguishing characters used for females, males show additional differences among species too, mainly in the ornamentation of the last antennular segments. These differences may be related to the specific mate recognition system (SMRS), as suggested previously by Holynska (2000a) .
Another consistent morphological difference detected in males and females of both species is the ornamentation of the basis of the fourth leg. The spinulation pattern of the coxal surface of the fourth leg, which was considered to be a strong, stable species-specific feature by Holynska (2000a) , turned out to be variable in specimens of M. meridianus from the same populations (see the row of spines along proximal margin of coxa in Fig. 4B, D) ; the coxal ornamentation is very similar in both species. Moreover, the pilose inner furcal margin can be variable even in the same population: all observed females of M. brasilianus show hair-like setae along margin, except one, and all observed females of M. meridianus have naked margin, except two. These observations seem to show only the natural morphological variation in the species. It is noteworthy to mention that the comparison of our specimens with the depictions and comments made by Holynska (unpublished data) and Holynska et al. (in press) from the type material supported our opinion about the independent identity of these two neotropical species.
